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.[_0 all whom. it may concern :
- Bé it.known that I, STepHEN D. FIELD, a

“citizen of the United: States, and a resulent of

New: York, in: the county and Staté: of New
York, have :invented certain.new and usefal
Improvement% in-DuplexTeleg graphs, of which

...the following is a specification.

-"The obJeet of myinvention is to apply to an

- organization of apparatus, such as is com-

10

umonly employed for dupiex telegraphy, means
for; counteracting :the effects . produced: upon

..the! receiving 1nstruments at the transmit-
i ting-station by theso-called ‘‘staticdischarges”

‘ s

- rent tending to flow upon the line When first

following an-interruption of a current estdb-
lished upon the main line, and to obviate the
detrimental effects due to the excess: of cur-

| ‘connected with the battery.
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To this end my invention consistsin com-
bining at the home station, with the necessary
transmitting devices and a receiving-instru-

ment adapted :to respond only to incoming-

currents, a-branch or shunt cireunit, uniting
the transmitting -device with the main line
independently of the receiving-instrument,
and containing an adjustable artificial res1st-
ance, and in inelnding an electro-magnetic

rinductor in the portion ‘of ‘the main line‘ thus
Theresistances of the two'branches,”

shunted.
one of which includes the artificial resistance,
andithe other the receiving-instrument and
inductor, ‘are. preferably rendered approxi-

i mately eqtnl and the induetor is so construct-

ed:-as both to. momefftarily oppose the initial
flow of current through the conductor con-
necting . the receiving- mstrumenb with the
main llne, and.to acquirea sufficient mag-

:netization under the influence of the outgoing

current to.establish, - upon the interru ptlon of
that current, a magneto -electric carrent of the

proper chamcter for counteracting the simul--

taneous discharge of the main line. ‘
In the accompanying . drawing, which is a
theoretical diagram illustrating my invention,

" J§ represents a pole-changing key adapted.to

transmit currents of either polarity from a bat-
tery, O, upon @ conductor, 2, connecteéd with
the main-line L. - A receiving-instrument, M,
constructed with a differentially-wound elec-

tro-magnet, has one of its' coils, m, included
in the cirenit of .a conductor, 4, connected at .

(No model.)

a pomt 3, with the conductor 2, 'md united
with an: altlhcnl line, 7. The rem‘umnw and

opposrnely -wound coil or heh‘z ITART mduded‘

in the circuit of a conductor, 5, also connected
with.the conduetor 2, and umted at a point,
7, with the main hne L.

structed as to offer to the passage of an élec-
tric ‘current therethrough a resistance. ap-

proximately equal to that presented ‘by.the

main-line eireuit. It iswell known, however

that the electro-static capacity of &4 main hne‘

is in all ‘cases many times greater ‘than that

of an: artificial conductor thus constructed,

- An artificial resist-.
ance, R, is included in the line 7, and s0-con--

s
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and for this reason it becomes. necessary: to,

promde means for counteracting or neutral-
izing the consequent 1nec11nl1t1es in the elec-:
tmcml charge and discharge of the main. line,.
which oceur at every Vfwmtlon inrthe charac--
ter of the transmitting-current, otherwise mo-,
mentary uncompens%ed 1mpulses will e

transmitted through the receiving- mstrument -

during the. transmlsswn of eommumcatlons
from th atstation. Anotherhinderaneeto rapid
transmission is. due to the retardation ocea-

siotied to the outgoing current by the necessi-: -

tated flow thrmwh the coils of the 1@0(41\‘1ng

instrument dllllno‘ the time its soft-iron COLe‘.

is becoming mwne‘uued
The aim “of my invention istherefore both

8o

to provide means for counteracting the effects: ‘

arising from the difference in the electlo static
capmmtles of themain and artificial lines,’and
to furnish for. the outgoing eurrent a path
through which it may re ach the main line in-

dependen tly of the conductor, mcludmg; the:

receiving-instrument, thus avoiding the: re-
mrdmtlon to which it Would otherwlse be sub-
ject.

Tor this purpose.l provide a branch_‘

90

conductor, 6, leading from a point, 8, in:the -

conductor 210 a pomt 7, in the main line Ty -

and including an, 'ldjustftble artificial resist-
ance, R'. The conductor 6.constitutes ashunt-
cireait around the coil m' of. the receiving-in-

‘stroment M in the main line I, and an elec-
tro-magnetic inductor, T, 1ncluded in the eon::

95

ductor 5 between the 0011 m’ and the point 7.

The inductor I-consists of a-soft-iron core, 4,

surrounded by a helix, ¢ into'whieh-it may ‘be

I00

thrust a greater: ox less distance, as ‘it is:de-  °

sired to increase or 1essen 1ts mductwe mpaeA
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ity, in a manner well understood. The mass

of soft iron comprised in the core i is prefer-
ably only so much as is required to render the
inductor capable of opposing and compensat-

5 ing the static capacity of the main line, and
the number of convolutions contained in the
surrounding helix ¢ are preferably only suf-
ficient to cause the requisite amount of mag-
netism to be induced in the core ¢ under the

10 influence of an outgoing current of ordinary
strength. The artificial resistance R’ isso ad-
Jjusted that the total resistance of the branch
orshunt cireuit 6 will be approximately equal

to the normal resistance of the conductor 5,

15 including the coil m’ and the inductor I.  Ow-
ing to the inductive capacity of the last-nained
circuit, the tendency of the outgoing current

is to establish itself upon the main line L

" through the branch 6 with much greater ra-
20 pidity than is possible through the conductor
5 until the soft-iron cores have become mag-
netized. thereby facilitating rapidity of trans-
mission to a corresponding degree. While a
current is being established during the act of

25 transmission from the battery O, the indunctor
I receives a magnetic charge, which, immedi-
ately upon the interruption or reversal of the
battery current, establishes a current or im-
“pulse of the same character as that under the
30 influence of which it was magnetized through
the conductors 6 and 3, coil w’ and conductor

5 to the other terminal of the inductor-coil.
"This discharge of the inductor I will oceur at
the same instant as the static discharge from

35 the main line L, before referred to, and by
traversing the conductor 5 in a direction op-
posite thereto will neatralize its effects in the

receiving-instrument M. Thus if a current

be transmitted from the positive pole of the
40 battery O through the conductor 2 it will di-
vide at the point 8, a portion passing to the
line L through the conductor 6 and resistance
R’. The remainder of this current will di-
vide at the point 3, a portion passing to the
45 line L by way of the conductor 5, including

the coil m’ of the receiving-instrament M and

the inductor I, while the remaining portion of
the current will' traverse the artificial line l,
including the coil m and resistance R. The
50 portion traversing this last-named cireuit, will
be approximately equal to the sum of the por-
tions whieh traverse the mainline L. At first,

however, the portion reaching the main line I

through the conductor 5 will be less than that

55 which traverses the conductor 6, a certain
amount of force being expended in magnetiz-
ing the core ¢ of the inductor I. The effect of
the inductor is to block the path to the main

- “line through the conductor 5. Tmmediately
60 after the core ¢ has become magnetized, how-
ever, the amount of current reaching the line

L through the conductor 5 will increase. In

this manner, while the line becomes charged

at once by means of the current traversing
65 the conductor 6, the tendency of the current
" to'pass to line more rapidly at first than when
the line has become charged, is overcome as

regards the conductor 5—that is to say, the
induetor T prevents a more rapid flow of cur-
rent through the conductor 5, and thus the
coil m’ during the time the core ¢ is being mag-
netized, and thus during the time the line is
receiving its charge, than after the line has
becomeé charged. The effect of the outgoing
line-currents upon the receiving-instrument
M will therefore be practically constant, and,
being constant, will be exactly compensated by
the currents traversing the coilm.” When the
circuit of the battery O is interrapted or the
battery is reversed, the magnetism of the core
i will be discharged or reversed. Such dis-
charge or reversal will tend to establish in the
coil ¢ a current in the same direction as that
by means of which it was magnetized. The
simultaneous discharge of the line-conductor
L. however, isin the direction opposite to that..
by which it was charged. These currents
tending to traverse the coil m’ in opposite di-
rections neutralize each the effect of the other.
When a carrent is transmitted from the nega-
tive pole of the battery O, the operation is pre-
cisely similar. In this manner I am enabled
both to utilize the inductor for neutralizing
the static impulses from the main line and the
branch orshuntcireuit for increasing the speed
of telegraphic transmission.

I claim as my invention—

1. The combination, substantially as here-
inbefore set forth, with a main and an artificial
line, a battery, and means for transmitting im-
pulses therefrom upon said main and artificial
line, of a differential electro-magnet having
one of its coils included in the cirenit of said
artificial line and its remaining coil included
in the cireuit of said main line, an electro-
magnetic inductor included in the last-named
cireuit, and a conductor constituting a perma-
nent shunt-circuit around said inductor and
the coil connected with said main line.

2. The combination, substantially as here-
inbeforeset forth, with a main and an artificial
line, a battery, and a transmitting device for
simultaneously sending currents or impulses
therefrom to said main and artificial lines, of
a differential electro-magnet having a corre-
sponding terminal of ea¢h of its coils con-
nected with said transmitting device, and the
remaining terminals connected, respectively,
with said main and artificial lines, an electro-
magnetic inductor included in the circuit of 120
said main line, a branch or shunt circuit con-
necting said transmitting device with said
main line independently of said differential
electro-magnet and electro-magnetic inductor,
and ‘an artificial resistance included in said
branch or shunt circuit.

In testimony whereof I have hereunto-sub-
scribed my name this 28th day of March, A.
D. 1883.
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STEPHEN D. FIELD.

‘Witnesses:
DaNIEL W. EDGECOMBE,
MirLER C. EARL.




